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Abstract
The central giant cell granuloma (CGCG) is benign, nonodontogenic, and intraosseous lesion of the jaw. Aggressive 
subtypes of CGCG have a tendency to recur after excision and require wide resection that leads to major defects in 
the jaw. In this case report a patient who had severe mandibular bony deficiency as a result of excision of aggressive 
CGCG, orthodontic, and prosthetic treatment was described. The defect was reconstructed with iliac bone graft. Four 
years later vertical distraction osteogenesis was performed on the grafted mandible in order to obtain a satisfactory 
bony height of mandibular ridge. After healing period three endosseous dental implants were placed to grafted region. 
Because of pubertal growth stage, a hybrid removable denture was constructed. The construction of a hybrid removable 
denture markedly improved the patient’s speech, mastication, and appearance. After pubertal growth stage, a fixed partial 
denture construction was planned and future parts of treatment procedures were described to the patient. Distraction 
osteogenesis and endosseous dental implants can be a good alternative method for the unsatisfactory reconstructions 
of mandibular deficiencies.
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Introduction
The giant cell granuloma was identified as a clinical entity by 
Jaffe in 1953. This lesion is characterized by proliferation of 
fibroblasts and multinucleated giant cells, in a densely packed 
stroma.[1] Central giant cell granuloma (CGCG) (e.g., giant cell 
granuloma of the mandible and maxilla bones) is less common 
than peripheral giant cell granuloma of the extremities.[2]
CGCG is considered to be a benign intraosseous jaw lesion. 
The World Health Organization (WHO) has defined it as 
an intraosseous lesion consisting of cellular fibrous tissue 
that contains multiple foci of hemorrhage, aggregations of 
multinucleated giant cells, and occasionally, trabeculae of 
woven bone.[3]
CGCG is an uncommon, benign, and proliferative lesion 
accounting for less than 7% of all benign jaw lesions whose 
etiology is not defined.[4‑6] But the occurrence of CGCG 
in the jaws of patients with known genetic diseases, such 
as neurofibromatosis type 1, cherubism, and Noonan 
syndrome, indicates that a genetic‑related etiology might 
be possible.[7] Several have hypothesized that the onset 
of the abnormalities in cherubism and CGCG and their 
location‑restricted presentation may be related to dental 
developmental processes in children.[8,9] The relation 
between neurofibromatosis type 1 and giant cell lesions is not 
clear. There are only a few reports in the literature describing 
a patient with neurofibromatosis type 1 and CGCG.[10‑12] 
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CGCG only rarely present in patients with a Noonan 
genotype (mutation in PTPN11), an neurofibromatosis 
type 1 genotype, or an neurofibromatosis‑Noonan 
syndrome (NFNS) phenotype. It is suggested that for the 
development of CGCG in patients with the Noonan‑like/
multiple giant‑cell lesion syndrome a second hit might be 
needed either in the same gene or in other genes involved 
in the same pathway.[13] Manor et al., also investigated 
cytogenetic characteristics of CGCG and reported that 
some chromosomal changes.[14]
CGCG usually occurs predominantly in children and young 
adults, with more than 60% of all cases occurring in the 
first 3 decades of life and has a distinct sex predilection, 
with a female to male ratio of 2:1.[15‑17] Although most 
CGCGs of the jaws are slow growing, circumscribed lesions 
that respond well to simple curettage, a smaller number 
demonstrate aggressive clinical behavior.
The lesion has frequently been reported to be confined to 
the tooth‑bearing areas of the jaws. Lesions occur more 
frequently in the mandible than in the maxilla is more 
common in the anterior region of the jaws, and mandibular 
lesions frequently extend across the midline.[18,19]
The radiologic features of the CGCG have not been clearly 
defined, and conflicting descriptions appear in the literature. 
Radiographically, CGCG present as radiolucent defects, 
which may be unilocular or multilocular with well‑defined 
or ill‑defined margins and varying degrees of expansion of 
the cortical plates.[20] In some cases teeth displacement can 
be found.
The radiographic findings are not specifically diagnostic. It is 
important to remember that the radiologic appearance of the 
lesion is not pathognomonic and may be confused with that 
of many other lesions of the jaws.[21,22] Small unilocular lesions 
can be confused with periapical cysts, and multilocular giant 
cell lesions cannot be distinguished radiographically from 
ameloblastomas or other multilocular lesions.[17,23]
Aggressive local curettage is regarded as the treatment 
choice for traditional treatment of the CGCG.[23‑25] 
Resection is performed for recurrent or more aggressive 
variants, which leads to major defects and loss of teeth. 
However, the extent of tissue removal ranges from simple 
curettage to en bloc resection. This is particularly mutilating 
in a growing child or young adult. CGCG can prove difficult 
to treat either because of its large size, the difficulty of 
extensive curettage in the fragile facial bones, or because 
of the risk to facial growth centers and developing teeth.[26] 
In such cases, extensive reconstructive procedures are 
required for anatomic restoration and rehabilitation to 
achieve satisfactory form and function. Curettage has also 
been supplemented with cryosurgery[27] and peripheral 
ostectomy.[24]
In the past few years a number of alternative nonsurgical 
therapies have been described. CGCG has also been treated 
by nonsurgical methods such as radiotherapy,[24] daily 
systemic administration of calcitonin,[26,28‑30] intralesional 
injection with corticosteroids,[31,32] subcutaneous interferon 
injections[33] and intralesional injection with combined 
bisphosphonates and corticosteroids.[34]
In this case report, it was described that a patient who had 
a severe mandibular bony deficiency as a result of excision 
of aggressive CGCG in which distraction osteogenesis 
techniques were used to improve the alveolar ridge vertical 
dimension and dental implants and orthodontic treatment 
used for to achieve satisfactory results for an esthetic and 
functional rehabilitation. The reason of preferability of 
distraction osteogenesis is achieving sufficient bone volume 
for further restorative procedures. Guided bone regeneration 
techniques are not predictable for this case to achieve 
optimal esthetic and functional results. A hybrid removable 
denture was selected for restorative option, because of 
pubertal growth stage, the restorative phase of treatment 
will be modified in several steps.
Case Report
A 9‑year‑old female patient was referred for treatment at 
the Department of Oral and Maxillofacial Surgery, Faculty 
of Dentistry, Ondokuz Mayıs University, Samsun, Turkey, 
with a complaint of mobility of the mandibular incisors and 
swelling of the adjacent vestibular mucosa [Figure 1].
Radiological examination showed that a well‑defined 
radiolucent area at the mandibular symphysis extending 
from tooth no. 33 to tooth no. 46 [Figure 4a]. The lesion 
was associated with permanent tooth germs and the affected 
tooth roots were partially resorbed. There was only a thin 
layer of mandibular basal bone [Figure 2a]. The diagnosis 
of CGCG was made on clinical and radiological results.
Intraoral examination revealed swelling of the right buccal 
cortical plate, overlaying mucosa was normal in appearance. 
The patient was in mixed dentition and there were some 
carious lesions in both permanent and decideous dentition. 
There was crowding in teeth in association with the lesion. 
There was no paresthesia of the lower lip, and all teeth in 
the area of expansion tested vital. Extraoral examination 
revealed palpation of the expanded bone.
An incisional biopsy confirmed a CGCG which has a 
typical histological appearance [Figure 3]. Hematological 
tests were performed for evaluation of possibilities 
for hyperparathyroidism (serum calcium, phosphate, 
parathormone, and alkaline phosphatase levels), and brown 
tumor. The differential diagnosis included fibrous dysplasia, 
cherubism, aneurasmal bone cyst, giant cell tumor of the 
long bones, neurofibromatosis type I, cherubism, and 
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Noonan syndrome. These conditions ruled out by clinical, 
radiological, and laboratory tests of calcium and PTH levels. 
There are no predisposing factors in medical history which 
could generate a genetic disorder in her family.
Surgical treatment was preferred as treatment option 
and the lesion was aggressively currettaged under general 
anesthesia via an intraoral approach. A thin layer of 
cortical bone was left at the lower border of the mandible. 
There was no intact bone at the vestibule and lingual 
cortex. The affected region of mandible was resected 
protecting the inferior alveolar nerve though to mandibular 
basis. For reconstruction of lesion region an anterior iliac 
corticocancellous bone graft was harvested and fixed to the 
basal bone with a reconstruction plate [Figure 2b].
The patient was monitored by regular follow‑up until healing 
was complete. The reconstruction plate was removed 1 year 
later [Figure 4b] and the patient monitored both clinically 
and radiographically for 4 years. There were no sensory 
deficiencies during follow‑up period. Significant resorption 
of the grafted bone was observed 4 years later [Figure 4c 
and d].
Morphology and bone height of the anterior mandible 
was unable to perform a sufficient functional and esthetic 
rehabilitation for patient. To obtain satisfactory bony height 
of the mandibular ridge vertical distraction osteogenesis 
was planned. Before vertical distraction operation fixed 
orthodontic treatment applied to the patient for leveling and 
alignment of both dental arches for satisfactory prosthetic 
rehabilitation, proper function, and esthetics.
After the orthodontic treatment, an intraoral bidirectional 
vertical distraction device (Modus ARS 1.5; Medartis, 
Basel, Switzerland) was placed under general anesthesia for 
vertical alveolar augmentation [Figure 5]. The distraction 
protocol included 7 days of latency after surgery and a 
distraction rate of 1 mm per day. The bone was distracted by 
about 13 mm [Figure 6a and b]. The patient followed‑up 
for 3 months by clinical evaluation, panoramic, and lateral 
cephalometric radiographs. After 3 months later, the 
distractor was removed under local anesthesia [Figure 6c 
and d]. During surgical procedures and healing period, 
orthodontic treatment was performed both mixed and 
permanent dentitions to obtain satisfactory alignments and 
inclinations.
Three dental implants (SwissPlus Tapered 4.1 10 mm 
implant, Zimmer Dental, USA) were placed to mandibular 
anterior edentulous region during distractor removal 
operation. The dental implants followed for 3 months 
by clinical evaluation and periapical radiographs. After 
Figure 1: Pretreatment extraoral and intraoral situation
Figure 2: Pretreatment panoramic radiograph and intraoperative 
photograph of the grafted bone after curettage of the lesion
ba
Figure 3: Histopathological appearance of lesion
Figure 4: Posttreatment panoramic radiograph after first and 
second surgery. Radiologic and clinical views of the bone 
remodeling after 4 years
dc
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6 months and completing osseointegration of the three 
implants [Figure 6a‑b], the definitive impressions of 
implants were made with an individual tray with polyether 
impression material (Impregum, 3M Espe, USA) by using 
open tray technique. A centric relation record was obtained 
with record using an interocclusal registration material 
(OccluFast, Zermack, Italy).
Because of patients pubertal growth period, implant 
supported fixed partial denture reconstruction was not 
preferred. A hybrid removable denture was planned during 
this period [Figure 7a‑c]. Three titanium milling abutments 
connected to implant replicas and milled in surveyor to 
obtain parallelism and single path of insertion of hybrid 
removable denture. Two secondary copings were casted for 
two abutments. The removable dentures were constructed 
in traditional techniques and the copings connected to 
acrylic denture base.
Because of inclination of the third implant which is adjacent 
to mandibular left canine tooth, secondary coping was not 
constructed [Figure 7d]. The buccal flange of denture will 
be very thick and the grayish color is markedly visible. For 
an esthetic appearance and comfortable function removable, 
denture was constructed with two copings. After pubertal 
growth stage, a fixed partial denture construction was 
planned and future parts of treatment procedures were 
described to the patient [Figure 8 and 9].
Discussion
CGCGs are benign but occasionally aggressive lesions.[16] 
Aggressive form is characterized by pain, rapid growth, 
expansion, and/or perforation of the cortical bone, 
radicular resorption, and a high tendency to recur.[24,26,29,32‑35] 
Management of CGCG traditionally has been accomplished 
via surgical removal of the lesion. Some authors recommend 
en bloc resection including uninvolved bone; others, 
however, prefer conservative surgical treatment via simple 
curettage or curettage with peripheral ostectomy,[24] because 
these lesions lack characteristics of malignant tumors.
Radiotherapy,[24] intralesional steroid injections,[31,32] 
calcitonin,[36,28‑30] and systemic alpha interferon therapy[33] 
preferred to avoid the need for surgery. These procedures are 
advantageous for large aggressive lesions in order to cure or 
reduce the size of the lesion, and thus minimize the need for 
extensive surgical resection that could result in functional 
and esthetic deficit.
Calcitonin treatment has been advocated; since it was 
first suggested in 1993, a number of reports exist in the 
literature.[26,29,30] This treatment method also avoids the 
need for radiotherapy in growing children. However, 
calcitonin therapy is complicated owing to the great amount 
of discomfort and the relatively long duration of treatment, 
which can be intolerable by some patients, especially 
children.[6] In the present case; the patient refused calcitonin 
therapy because of its prolonged treatment period.
Before the surgery the intralesional injections of steroids 
was prescribed for about 4 months, but there was no 
evidence of regression of the lesion, so surgical treatment 
option was performed. In the present case, there were 
radicular resorption at the anterior teeth, lingual and 
vestibule cortex perforation, and only a thin layer of basal 
bone intact. Two alternative treatments were planned: 1) 
Aggressive curettage and reconstruction with otogen graft 
and 2) anterior segmental resection. But this form of surgical 
treatment can be particularly disfiguring for a young patient, 
thus the first alternative was selected.
Resection of CGCG results in a major defect to the patients. 
This is of great concern, especially in children and young 
adults with developing dentition and jaws. In the present 
Figure 6: Before and after completion of the distraction. Evidence 
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case, surgery may lead to extensive resection and there 
was no intact bone cortex. For reconstruction, an iliac 
corticocancellous bone graft was harvested from the iliac 
crest and fixed to the basal bone with a reconstruction plate.
Autogenous  bone  g ra f t ing  and  gu ided  bone 
regeneration (GBR) with allogenic and alloplastic materials 
were currently used for reconstructing alveolar bone in 
patients with severe mandibular defects. Relatively, small 
alveolar defects can be augmented by GBR,[36] but it is not 
appropriate for larger defects such as in the present case. 
The usage of allogenic bone has potential risks of disease 
transmission, rejection, and resorption is most commonly 
used alternative method to the autogenous harvesting.[37]
When autogenous bone graft is used, bone resorption must 
be expected. Free bone graft at initial operation was used. 
There was a great amount of resorption as expected and no 
sufficient bone to support the dental implants after 1 year 
from the grafting procedure. For optimum results vertical 
distraction osteogenesis planned to restore mandibular 
height. The other treatment option was regrafting with 
autogenous bone. Because of tendency to resorption and 
morbidity of a second donor site, the second option was 
rejected.
Nocini et al.,[38] performed vertical distraction osteogenesis 
on the grafted mandible in order to obtain a satisfactory 
bony height of the mandibular ridge. The authors performed 
the distraction osteogenesis 3 months after the grafting 
procedure. In the present case before the distraction 
osteogenesis, to watch the resorption and remodeling period 
at least for 12 months was preferred. But this period 
prolonged to 4 years for the individual problems of the 
patient.
After dental implant placement and healing period a 
hybrid removable implant‑supported denture constructed. 
The age of the patient presented in this case is a primary 
concern due to future expected growth. The implants in the 
presented patient were placed when she was 14‑years‑old. 
Because of patient’s pubertal growth period, this type of 
treatment option was preferred and after pubertal growth 
stage, a fixed partial denture construction was planned and 
future parts of treatment procedures were described to the 
patient. A removable hybrid implant‑supported denture 
is relatively easy to fabricate and to adjust compared to a 
metal‑ceramic prosthesis, considering the expected changes 
in the patient’s occlusion over time. In the future part 
of treatment inclination of mandibular right first molar 
teeth will be altered by fixed orthodontic therapy and the 
resultant space will restore with a dental implant. At the 
end of pubertal growth period anterior segment of mandible 
will be rehabilitated with implant supported metal‑ceramic 
fixed partial dentures.
Recall visits performed up to 9 months and there were 
no complications and changes in occlusion. Long‑term 
follow‑ups at 3 month intervals is required to identify 
changes in oral structures along with the patient’s 
pubertal growth period and make adequate adjustments as 
necessary. After 1 year of prosthesis insertion, there were 
inflammations around the dental implants due to poor 
oral hygiene. After proper periodontal treatment and oral 
Figure 9: Extraoral photographs of the patient
Figure 8: Intraoral photographs of hybrid prosthesis and dental 
tissues
Figure 7: Dental implant and prepared titanium abutments. Hybrid 
prosthesis and intaglio surface of the denture
dc
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hygiene procedures periimplanter tissues healed. Periodic 
radiographic examination at 6‑month intervals for the 
1st year, then yearly, should be performed to observe for 
changes of the bone surrounding the implants. There was 
no radiologic pathology around the dental implants after 
1 year of prosthesis insertion.
This clinical report demonstrated one of the treatment 
modalities of CGCG of mandible in clinical dentistry. 
The techniques used in this case are associated to the 
treatment plan and prognosis of the case. Different 
treatment approaches should be preferred according to 
the case such as excessive surgical techniques, tooth‑tissue 
supported prosthesis, etc., Treatment strategy of the case 
should be changed by the patient’s socioeconomic status 
and motivation to the long period of treatment sequences.
Summary
This clinical report described the oral rehabilitation 
of a patient who was diagnosed with a CGCG of the 
mandible. She underwent mandibular resection, iliac 
graft reconstruction, distraction osteogenesis, implant 
placement, and fabrication of a removable hybrid implant 
partial denture. A multidisciplinary approach was crucial 
for optimum results. Since changes in her oral structures 
are expected in the future due to pubertal growth period, 
close follow‑up is required and is still in progress.
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